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Introduction. Consider a system of 772 stochastic differential equations (0.1) d£(t) = ait, Ç(t))dt + ait, Ç(t))dw(t)
where a = (a , • • •, a ), a is an 222 x 272 matrix (a..), w(t) = (w At), ■ ■ ■, w (/)), In "SI we prove, under very weak assumptions, that every solution of (0.1) is unbounded with probability 1. The main results of this paper are given in §3.
They are concerned with asymptotic estimates on <f(z) Some auxiliary estimates needed in §3 are proved in §2.
In §4 we give some applications of the estimates (0.2), (0.3).
In §5 we consider the case m = 1 i(x)dx = 0.
The case of a general o = a(x) is similarly treated.
In §6 we give an example of a system, with a = identity matrix, for which a(x) = O((log |x|)/|x|), but for which the estimate E\C(t)\2 = 0(t)
is false.
In §7 we consider equations with unbounded a, a and briefly extend the estimates of § §2, 3.
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We shall deal with the behavior, as t->oo, of solutions ¿^t) of stochastic differential systems of 222 equations
here a = (a .,-•-, a ), a -(a..) is an 222 x 222 matrix and w(t) = (w ^it), • ■ ■, w it))
where the w it) ate independent Brownian motions.
The sample space will be denoted by (fi, J", P), and a point in Ü will be denote by co.
We introduce the diffusion matrix Suppose the following condition holds:
(A") a(t, x), a(t, x) ate measurable functions and, for any 7 > 0, R > 0, there are positive constants 77_, HTR such that |a(r, x)| + \o(t, x)\ < 77T(1 + |x|) if / > 0, x e Rm,
if / > 0, |x| < R, \x~\ < R. Throughout this paper it is always assumed that ait, x), a(t, x) are measurable and f(/) is a solution of (1.1), (1.2) with F|£(/)|2 < <*> for all / > 0. Except for this section, we shall not make the assumption (A").
We shall need the following conditions: For any F > 0, let (1.6) tt(B) = minÍt(B), Fi.
Set BT = iz = Fi x B, ST = ¡0 < t < T\ x dB, and let <£(i, x) be the solution of
the existence and uniqueness of <fe is proved in [4j.
We shall prove that
(1-8) ErrÍB)= J cfe(0,x)dp(x).
By Ito's formula, if <fe(t, x) is a function such that ife , Dx<fe, Dxife ate continuous for (t, x) e[0, T] x Rm iDjf = gtadjj, D2i/z = grad^D ^z/z)), then, for any follows for *fe.
We shall now use (1.10) with ife = <fe( where tfe is the solution of (1.7) with B replaced by the ball Bf which is concentric with B and has radius rQ + e, r = radius of 73. Taking the expectation on both sides of (1.10), we then get and that F'(r) > 0. Using (2.10), (2.11) we then get
Having proved (2.9), we now use (2.8) and Ito's formula to get
Noting that Fir) <Cr1+v, we obtain yQ cfe(s. t(s))ds\ < CE\Ç(t)\l+v + C < C{E|£(/)| 
EW04>A\s,Ç{s))ds = 0(t(1+r>)/2).
Next, let 00) be a continuous function such that 0(7) = 0 if 0 < 7 < 70/2, (2.24) 00) = e/ra if r>rQ, tot some 0 < rQ < R(. We shall slightly modify the definition of dir) by replacing the condition (2.11) by the stricter condition (2.25)
where p is any positive number < 1. We still have (2.12) for any 77 = r¡(p) > 0 provided p is sufficiently close to 1; if (2.7) holds then we can make (2.13) hold if p is sufficiently close to 1.
Let f(x) be defined by (2.14), with À > 0 to be determined later. Then, by (2.10), (2.25), 
• Then we can modify the proof of Lemma 2 with e = C, in case (2.5) holds, taking, for any 0 < ß < 8, E \f0a.is,€is))<h
Proof.
For any e > 0 we can write
Wit, x)\ <g,(x) + g2(|x|)
where the g. ate bounded measurable functions; g Ax) has a compact support, (3.7) 2(7) = e/(l+r)1T° it r>rv and g Ar) =0 if r < r. for some 0 < r. < °°. We have Combining this with (3-13), <3.8), we get |2 <ctl+7i + cA-s + c.
This gives the assertion of the lemma.
We shall now modify the^roof of Lemma 4 in the case where d>3 and (2.16) holds with 8 > 1.
The function F(r) occurring in (3.9) is given by F(r)= P e~ll-s)ds P e/(r)y(rV7 if r > p., where yO) = 0 if r > p , for some 0<p0<p,<oo; note that r is not to be taken as |x| but rather as |x -x | for some x outside the support of g Ax). We can take 77(7) = 3/2 for r large, so that 7(r) ~ log r ' . Hence the same e(r)) and that b=V2od*, 2ttb=\o\2.
We shall also need the condition
This condition implies (3.28) with ß = 8.
We can now state the main results on asymptotic estimates.
Theorem 5. There is an intuitive reason why for 772 = 1, a = 1 the assertion of Theorem 6 cannot hold unless (5.5) is satisfied.
In order for the distribution of ¿;(t)/\ft to approximate the normal distribution as / -» 00 the particles represented by £(/), or <f(z, oA, must be able to move without "resistance" from intervals (a, ß)
neat + 00 to intervals (-ß, -a). Since in performing this move they must cross the interval (-a, a), they are subject to the influence of the drift term íj(x). Combining (6.9) with (6.7) we get (6.10) |E/(fO))-z| < C0 forZ>0 (C0 constant).
For any e > 0 there is a ß > 0 such that |x|2/log|x| <<r|x|2 + B if |x| >2.
Hence f(x)< e\x\2 + C tot all x £ Rm where C is a constant depending on e. This implies (6.11) Ef(£(t))<eE\Ç(t)\2 + C. Now, if (6.3) holds then from (6.10), (6.11) we obtain t <eKt +eK' + C +C0 for all Z > 0.
But this is impossible if e < l/K.
It the function log |x| occurring in (6.2) is replaced by other functions which increase to infinity as |x| -► °o, such that log log |x|, then we can again show by the above method that (6.3) cannot hold. If, however, a(x) = 0¡l/|x|S, then (6. 3) holds (by Theorem 2). Recall that if (3.2) holds then (3.1) is also valid. Proof. Set cfe(x) = (l + |x| ) ß. Then Lcfe < C where C is a constant.
Using Ito's formula we find that E(l +\Çit)\2)1-f*<Ct + C; this yields (7.1).
To get a lower bound on E|<f(zO| ~ fi, we set (7.2) a.it, *) = *.(/, x)(l + |x|2r, where y > 0 and cfe(x) has compact support, and apply Lemma 6.
We finally note that using the result preceding for some e > 0, where a -lim i .\_00a 0, *)• The estimate (7.7) does not appear to be interesting when p > 0.
The case p < 0 can be treated in a similar fashion. The assertion (7.1) remains true for p < 0 provided 2>i7.o.x) 2_^x ait, x) < C(l + \x\2r, and the assertion (7.6) remains true under the same assumptions as in Theorem 11.
